The origin of cylindrically symmetric supernova remnants (SNR) is discussed. The results of numerical simulations of the two best examples of barrel-like SNRs, SN 1006 and G296.5+10.0, are presented.
Introduction
Recent high-resolution and high-sensitive observations of SNRs have shown many of them to have limb-brightened cylindrical or barrel-like structures; Kesteven and Caswell (1987) have even suggested that the majority of SNRs are barrel-shaped. There are three principal observational signs of the barrel-shaped SNR morphology: (a) there is an axis of symmetry; (b) the shell has two regions of low radio brightness near each end of the symmetry axis; (c) there is a gradient of the radio brightness along the shell.
Possible mechanisms for generating such a structure include: (a) anisotropy of the supernova explosion; (b) large-scale density gradients in the ISM; (c) anisotropy of wind from the progenitor star; (d) compression of collimated jets of relativistic particles from a central pulsar with the SNR shell. We, have examined here the first three of these mechanisms.
Numerical Scheme and Initial Conditions
We have used the numerical hydrodynamical code described by Bisnovatyi-Kogan et al. (1989) and Bisnovatyi-Kogan and Blinnicov (1982) . This code is based on a thin-layer approximation. As the main parameters we adopt the explosion energy E e j, density distribution p = pof(R, Z) of the undisturbed gas, the ejected mass Af e j and its ratio to the swept-up interstellar mass M 0 , the distribution of the surface density a in the shell and the partitioning of kinetic Ek and thermal E t energies. We start from a spherical shell with constant expansion velocity vo = (2Ek/M e i) 1 * 2 . Anisotropy of the explosion implies inhomogeneous distribution of the surface density a of ejected material along the shell:
where A is the Lagrangian co-ordinates. At the onset of calculation R = R e sin A, Z = R e cos A. The radio luminosity of the remnants does not arise directly from our hydrodynamical calculations. We that the radio luminosity increases as the surface density of the shell increases. The results of simulations of the shape and surface density distribution in the shells of SN 1006 and G296.5+10.0 are presented in the Figures 1 and 2 . The results are very similar to those observed for these two remnants (Roger et al. 1988) .
3. Conclusions (a) We conclude that SN 1006 could have been formed by an anisotropic explosion with enhancement of ejecta and in the equatorial plane of the progenitor star in a medium with a planestratified gas distribution. The evolutionary stage of the remnant corresponds to the stage of transition from free to adiabatic expansion. The distance to the remnant is between 1.4-1.6kpc corresponding to the lower boundary of these observational estimations.
(b) The morphology of SNR G296.5 + 10.0 may be explained if the spherical explosion occurred in a tunnel in the ISM with density diminishing with increasing Z. The explosion point was situated on the symmetry axis, and above the symmetry plane.
